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(54) SOFTWARE PREFETCHING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent prefetched data 
from being expelled from a cache before being used, 
when data which is not in the innermost loop is referred 
to. 

SOLUTION: A loop (605 to 607) immediately prior to 
array reference A (i) is taken out, when a number (d) of 
predictive execution cycles of the whole loop (605 to 
607) is larger than a number (k) (memory latency) of 
cycles needed to prefetch data, a number (e) of 
predictive execution cycles per loop (605 to 607) is 
found, and a loop frequency P=(k/e) corresponding to 
the memory latency is calculated. Then the loop (605 to 
607) is divided into two loops, i.e., a former half loop (624 
to 627) for repetition of 1 to (M-p) times and a latter 
half loop (628 to 630) for repetition of (M-p+1) to M 
times and a prefetch instruction (627) is put between 
the former half loop (624 to 627) and the latter half loop 
(628 to 630). 
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* y W&BOf& 2 <r))V-ytt~t2>Wr£^ Ml Slg 2 O/l^ 

-yetimfrhfi 0^1 9S l^o t * tcr y 7 x y 

x yf-rsoic^-r^-t-f ?>\mzmk*%&2<r))\,- 
yemr)^ LEZtLTh h*yv* 9 v 3- k 4 

[00 24] ifc. *^BJ(c^i,^7^3>yNM/^a 
(i, y-^n-K**. ro^^^^^SriTL. miz. 
SISra^'7X,^M#l*Jl-, 7 , J7x7fOJtfttl. 
^^y#BS5.t/;U-7*5rqr-r4^-&. BUfd/U-T^iB 

-r^m^-yRi/^^-yt . m^iv-ytm^ 
-ycvmizyv 7x yf-^hs-^r u WE»*yp— r 

<O^9igL0St«. f-??:7''J7x7ftl 1 ^:it 

4-9--^ i^mzmk'th^gLX&hxyi/i. ?hzt-v 

[0025] 4fc. *&.BJitZ&Z>&8<7)zi>J<-< frmW. 
^|gro^'7A^«g#i*l(c, 7-'j7x7fi7)Mfl:n 
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m i \mx'*> h * 9 v n - h zg-m- s z t 
[0026] *ftwizm&m i wmmmi. yvy* 

•v ^-^5- JtOTD-fe -y ^Zn^h^y=J^ 

y #M$r#tf^ i <o;p— rj^-t <ort«(c*2 o^-r * 
SfSm2<5D;P-rc7);i,-7^'93lL 1 m 

cOKg-T & 1M 9 S * * »J W -f i' i: 

tvc. SK-X^y UJr-yislzm^-f&^W-y'co 
m r )mL®mj3$:if<ih&X7-;y't. msSM2<DJU—y 
Sr. **;bycO/?H£fl^&f*^-7''i:. ZcDffitX' 
<0*$y jELSrHfrr-S BU^W-rt t*^S"Jt-.|»^.x 77 
fc , mF^-ri W¥-)V—7cr)^Z7 i;7i7 ^H*£ 

[0027] *?WHfc«*»20i5flaK{tti, SS 
2c03^M7SrfBiiL7tie^#:-C'S>-l>. .K0SIS2C7) 

#tf^ 1 co;P-7-*^cortiS{c:^2co;U-7 0 $-*-r 
-^■C ^K^O/U-r^/P-T^y^LlB&^yo 

siM^n^^&s^y w-r^iifcts-^vvt^ a 

It^t y W x> Mcffi =!H- £ Jil 2 co;U-7V« yjlL 

4>/30BOMOJi tot StrU 7i -y -HM^SSfft 
6 . ^fHl# <07'J7i >y 3 - K *ftX-th 
Xf y r fc Zffiz. &Zt fc § . 
[0028] *#|HJK«6SfS3«EiJ^#:{;i. jg 

3W^7ti, 7'j7x -y ^-£D*f* 4 * * 'J #!H* 

-7WP-7S 0 i£ 1 1 @£>* 0 <0H4t-tM ?;HR t . 
f-^^7'j7x y^-r-S.«(^-r^-9->f ?;HBrC2&4 

rt. Buie/l— 7-Sr, ^OOySlfilSr^-r?.^^- 

r t . %nn±x-<r>m y ii l £SBrr & m^i— r 1 1 

[ 0 0 2 9 ] ifc. ^ffeHj^&gu^i^j^tf^ M 
4 <T> 3 >y \M 5 2: feU L/t:ie^i4;T'3b £ . £ cog* 4 O 

tt&yafv^WtZftizfr-ytf-ktti&^rStz. 
§I^-7W-7S0IL 1 Bhtz y co^frlM 



T r ~^?-ry7x-y^4(5DCg-r4^^;l^Sc 

tli:7'J7i7 f-^^-5r*ff "f & . mtttt %<rrry? 

[0030] ^mzm &m 5 Rtsm 6 (vtmmmt . - 

« . l o<?);P— y$sm teffl ^-r ^ H?*^-7-s.u r ^7i^ 

t. m^-ytw¥-^-y<o^nz. m&^vmmiz 
^yt'A-^iza^x. f-^&7!J7i7fti.^: 

[0031] *7t. ^6coieiim{cfcv^T. solely 

^ * u , mi&i'-ycom.&fr h$®m 
comv&Lntztz. tm^^vmmz^zv-rvy 

x y^^Sr||?fr-S3-Hi;5r^U, mfle/m. MIB 
*7y'x? h3-K5rHfi^Tgg/irn^b- J .-^{cB^ 
T . f—? £7V y x v^f-t&Wtz&th-iM 7)Vmz 

[0032] =5r±>. B?ieieii««s(i. 3^b*o.-^*<M 
t'A 7n7t-fa?, CD-ROM. mf-fx 
[0033] 

[ 0 0 3 4 ] 0 1 (i. *^{- J; & 3 >y\M ^JtP'SSiH- 
■?>ft»:tiv-X7 : -A<7)|i^5-^-rilfS>l>. |S|0tc^-r«J: 

o iz^ *msm>>x7-j*i^ cpuioi, r-f 

1 0 2 , df— H 1 0 3 . ifBlg^S 10 4. 

Rx/^mi^mm i o 5 . 

[0 03 5] CPU1 o Hi, ±IB1g^ai 0 4l;n- 
h'$iX7^3^NM7l 0 8Sr^f-r^^i:(cj:y. ay 

[0036] f-(A7b^gll 0 2(i. CR 
T^^^ B B B a*^a^T'S«$^. 3 yy ^M ;l^cO 

[0037] H103IJ. i-if**. V-y;7 

o^Al 06C03-- r-f y^Sr^-^feO. 3W1>f7 
1 0 8S:gSrr-S»3-7>H5rA71-r.S^lf(c«i 5 fl.|,A 
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[0038] ±Eitsssi 0 4ii. mm. dramu? 

JU iVfmW^X'i^b^h^^-Y 1 0 9i3il/^ 

-ymi i o*P£«*W4. 
[0039] *hS5ieii§is 105a, mm . a^-r * 

X?IPTlfJiS;£iU V-^7D/7A1 0 6. :ty^'x 

^ h7D/5i 1 0 7^ts^r-g>. 

[0 04 0] Ell tcwLfci ^=5rff^a^^.f-A(ciDV^ 
T jl— F 1 0 3?5:ffiot3y/^;W!5 
acoH^^t-?.*:. 3^510811 y-X7* 
1 0 6 n^^^MSSrflv^ 
*tt&f-*:*y ? 10 7 ££j£-f & . 

[0 04 1] 1211 3^M51 0 8Or»wM;W(!i 

8tt. £1\ «R*Wr«!«*fT5 (S20 1 ) . 

y-xrD/5Ai 0 6?rK^a^. ^mm. *s 
scum, mwffimzn^r. yto&cwm 
m%tpffl?- h i o 9 fcf&a-r* . «K»wjias«>sMi 

Cov^Tte. flaUtif. rx-f*. -few. We^F: 
3^-f5I (^MxyxtL 1990^) j«30I 
— 7 4 V>& . 

[0042] 3VAM 510 8 fi/P-7"»#rJ>lJI 

£*rd (S202) . ££TfcL 7v?7 Mz^$.tlh 

rin oiamztiz. ju-rmi 1 otctEHSix*: 

;U-rM#T$ra<^f¥»~-^T(2. Hid fx-r*. 
■feW* ^^r:3^9Il ("»Mx>Xtt. 1 
9 9 0^) J <y)7 3 4K~7 3 7Ht::Ktt£*VO'>& < , 
[ 0 0 4 3 ] a wc-f 5 1 0 8l£. ^-Ttcfrf 
LT, y^hflrxTry^xv-HSWMfa (S203 

-S205). zcotztb. t-r. **jm<o^-7-#$>& 
a^j^n^ ( s 2 o 3 ) . *j8ffl<o;u— ytfhtax 

(S203:yes), 1 oflX 0 tB L 

T« SaS^^-rnt-T-l. (S2 04) . *Lt\ « 
mHWV-T n +<OSyiJ«Sifc:»LT V 7 h^xTT U 
7i7f«Jff0 (S20 5) . ^V7h7i77 
ij7i y ^USOPSBKOV (df^T & . % / 7 h »7 x 

77' 'j7x7 -7-*ra#*rrt & t . m<r>&$m)\>-yiz 

-pWCOMSClJitf ( S 2 0 3 ) . 
[0 04 4] -5- L"C f-^T^P— 7*i::oivC3(!yi£& 
yf&i: (S20 3 : no) . ^7'yi?h3-K^ 
j£L (S206) . rJWNM^JS^^T-rS. *7V 

O6 2 4S~7 0 7JIfc:8BttS*l.TV* 

[0 04 5] 133 Ji. miaL7tX-r y7*S2 0 5tct3{t 
SV7h 7i77 'J7x -y f-^JI^iftS-^-f [2"t'£> 

t. a^fiiLBtcr'j^x y^-^^jfA-r^jaasrfi 1 



[0046] i?\ 5fta^^-7' , n4 1 ^*i5!lSA 1 OT 

•j 7x y^-^^t-r^tie^^'fcs*^*^!!^ 

S(S301). fti.ie?iJ#BgS:rU7x-yf-(7)^*i: 

[0047] -eo^m. 7x 7f«Mt 

fcr^*E5!l#8B#&*tff (S301:yes). W 

(S302). SSRLtc. ^UWtCS' (7 
ij7x7ffcWW ?>^> (S30 
3) „ LK-ftAT ^-t'ybVyyCt-jt, 

[0048] #c ygmmv- rnjWftrtW/l'-T-? 

hhi)^fr*m^h ( S 3 0 4 ) . Wm%U\^-7ntf 

m^miv-rx'hhti^Mt. mm. >v-y°mi 1 o 

ffll/U— TXJbWf (S304:yes), =S£5f&i; PI«<0 
*-&T\ 7'J7x y ^-^«Jf AS-^T 3 (S305, S 
306) . -ttcfr-h. &-f. Ml»f;P-7n^-7 

>-) L^ffl^-r^;p-r[ii^:a= [l/c] Jrffm-ri. 
( s 3 o 5 ) . -e lt . «ra«ai!JiJ#sss 

<0;U-7 , m , ?iEt^iit i 5- i + a IzSZWi ifeEWS* 
^7'j7x7ff^&ML, X5SM*ge?'J#figs 
OifflftfcltfA-*-* ( S 3 0 6 ) . 
[0049] —77. JJlW«;l'-7n^i(*lill;l-7T 
?i-V->%^{i (S3 04 : no) . fi^fcJiS^-i)^ 
T\ ^IE5!)#S§ s«71>7x7 Srlf A^ 

^essr^-siaa^^Ta (S3 07) . ;<oxf77 

S3 0 7(Ci>(t-SMfilOB»C-?V^T«i. f**Ti>. 7* 
U 7 x >y ifiJHs-£fli A-T^^fiS*^^ i) . Z<OQ.W 

iz. mmm&m^ s srr y 7 x -yf-r-s^^tf a 

(S3 08) . 

[00 50] tJLhc7)5!!:aS3 0 1~S3 0 8^0SL 
T . fCT«7'J 7 x -y =5r-l.ia5'J#^{--ov-»T 
^^ff*T-ri> fc (S30 1 : no) . V7b7x77 

[005 1 ] mz. ^^yTS3 0 7ti3ft«»7y7x 
•y $r if A-T ^ * fiiB S&S (C-O V v£ PffltC 

^•f--g>. 134 1±. 7.T- y7S3 0 7^i>{7l>JaSOs5 
ix^^-TEIT'2b.|». --T'ti. 35ia«^ffi?iJ#BSs<7DL 
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[0052] t-f „ ^^^-rn+ojtoaw^ie^j 
mmscomM^hhfi—r^^mw^-ymt ltjs 
oai-r ( S4 o i ) . n-e. mbw^i^'J^scdbu 

d/U- yffipfe L * V ^i§£-J4 , 5!»}f^-7 n 4 1 cOfi 
®&>)\,--y*-ft , 8mMu\>-ym t LZM 0 =5ri5. 
^T*<0#ui*f#>/l'-7' , n<2. fit*j»l-- 7"m*vv7) 

[00 5 3] tfCfc. 3Sftk*>1»»MU: LT. LtMZVi. 

( S4 0 2 ) . *LT. 4HW***>l'-7 , mtf>£f* 
<£*9£U ^aH^r9-^ ?;HR2-##>. -eitfcd 
if* (S403). ^»M«/P-7*mtf5»'53lL»* t 

ifcfc^fcStt. d«-oo (PRtf. dfc fCtO*.*^ 
#g<Offi) t LTtK. 

[0054]&C:. d^kj;O^V->*> : g*^ia^-g> 
(S404) . d#kiaTtf>*£tt ( S 4 0 

4:no), m&e&wmwi'-y-mcoftgtefrfr-f'. 

<0^»O^fflHfH--f ?/Pifcd£rMg-t& ( S4 1 

0 ) . *fc. MW«^-7-m<^l!50U-7WO*§1^ 

^-Trafc LTilfiR'tf'S. ^LT. Xf77S4 0 3 
— S 4 0 4 co$m SrS^fr 5 . 
[00 5 5] —3k d^kiO^c&J-Wltf (S4 04 : 
yes). #fJ##yU-rm<9##J£«7 7t^. a-r. 

0= [k/e] ^tUL-TS (S4 05) . 

[0056] -?-L"t. frmttW\s-Tm £ . gf*<9/9 0 
cO^SrHff-f^m^;U-rm2i:. *<0lif*f<*>l§9jE 
USSHff&II^A^-rklc^tW-* (S4 06) . -r 
4MRW*^7"in<^ftO®Lig»^NfcLfci: 
1— (N-y3) HKO^OjELS-^i-^lu^-r 
mU, (N-/3 + 1 ) ^N®<7)M*)ilzL$:m?T-t&& 
^)V-ym.2<r>2^><n)V~y\,Z J jf%\fh. *i5. & = 1 
C0*^{±. ^-/m 2 \i 1 0 LA^trSitSrV 
^-7*tL=S:<-Cfc«J:v\ /l—T^S'JK&ib-tt 
t> A— 7**1 1 OcojEfrSrfro. 

[0057]»:. t%l-7m 2 #£S/W-7T* h 
-?tct>*>* *<r>ftmiz<fc<r>)V-y*l5ts)\<-y 
X'hhti^^t^m^h (S4 07) . ^coifem. 
)V--?m2h^n)V-TT:foh^&\i ( S4 0 7 : y e 
s ) . 36*4/1— rdHHfcfrdfcft, ^A-rm2« 
rtffllrt'— 7*£. fl^Wf-A— 7*mi: LT. Xf"/7S4 
0 3-S4 0 7cO*!M£lf« : fT'5 . *t3. f^^-7m 

[ 0 0 5 8 ] —77. ftf^rm 2#^mA— TT'STtt 
M(S407:no), £ftJ3Ut, A~7*#SlJ£-tS 



1 1 ( S4 09) . 9m*»y-r&. 

[0059] mz^ ±MLtzn>^4 510 
Sr. t-T. 05 (a) 

Lity-X7D^7A (112 (a) fc|SJuV-^To 

[0060] 15 ( a ) ^L^7"O^AC03W^ " 
A-#*g^£:ft.&fc. 1 0 8«i. y—xTuy 

5AS:8fcWi*. «S:MWJ5SS 2 0 1 £fr->fc«. A - 
-7HfW*as 2 0 2 £^t7 . 

[ 0 0 6 1 ] 05 ( b ) li. iWU— 7HWf«SlS 2 0 

t&s. wmiz^-txoiz, >v-ym.i io(±, 

rtC^LT. IV— 7*##7 0 1 . ^-71011^7 
0 2. M9jIL[Ilifc7 0 3. flfflOA— 7*7 0 4 . IBA- 
-7-7 0 5 . «i&A— 7*7 0 6 . ^fflHtTlf 4 0 
7^«0if?S5:1S*tri.. 

[ 0 0 6 2 ] 0 5 ( a ) (TyyxJ-f^MZM, A— 7*#2 
o$>>5. *MfflA— 7* ( 6 0 3—6 09) fcli, 
^{ffl;U— T (605-607) (::(;£. T2j tv>5^- 

r»9*«f+»tfe<iTv^. **>. OTtii. ;i— rs-f- 
*i r 1 j <F»\,—-rk)V—y\ . r 2 j 

[0063] i cD/\s—ymK>&L%zmi Uj. 

IftOiiUIIIAU r Nj . rtH/P-TIt ;U-7° r 2 j . 

muv-y. m.ik>v-y&. r^Lj t**. ;p 
-r2 o^-t^io 5i r j j . m'omtmmt 
|"mj . rtffl3;u— sitr^-T". jfim/p-rjiv^fx 

i> r *tj T**. 

[0064] ^S!H^-9--< ^/^7 0 nza. &>u-y 
h. Zcol-Wgjrrt-J 9>im±. >V-ypw$i$}WLt& 

^nzixh. 05^jT(i. )v-y2<nns-yiwib 

1Z*)<&fft9ffi*M9fr*: r cj tBM*). *-71« 

oafl^frlM^HRfcilSLT, r c *Mjttf-g: 

[0065] fiLh<oi 3*yw-r3koff*t»Ti-* 

mftMUV-ynb UTSXOSJL (S204) . 
l:SUV7h^x77 l j7i7f»?:ff3 (S2 0 
5) . 

[00 66] ZCDfzlsb, ^-f.. J?HI2}^-7*nT-*>& 

/L-- 7°irtco*3ai3a<50iH5'J#^A < i ) ^^gM^E^ij 
#m s t lxm *) tar (S3 02) . sasLt:. 

^— y-y h-VisXnX^V WxV^^ftXi"S (S3 
03). 

[0067] i iflRrtW/u-r^frSrsi 
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^■s ( s 3 o 4 ) . )v-7 i t lt . ;i- 

-72 U Mf^M^-7X'li^<DX' ( S 3 0 4 : 
no) . IZIZ^ 7'J7x 7f **S#At^ffl«** 
( S30 7) . 

[0068) z?>tzit>. t-r. s&aw^ffi5ij#.^s x-h 
5A(i) <7)irflij^;u-rT'$)i.;u-7-2 5-^-S'M*;i' 

-7mtf4 (S40 1) . £tz. kCLSrftA-t^. 
"( S 4 0 2 ) . * LT. ^mnMuV-TmX'hhfV-T 
2<T>M£fW&&i*M ?)\%.*1%thh ( S4 0 3 ) . £ 
zr)ii&. )\>-7 2 (Disk 9 i£ L @&Mte . nw«>f;nSfc: 

[0 0 6 9) -f-LT. d#k±9*£v->*^#*£i!'<6 
(S4 04) . £<0%&, d (=oo) tek ( = L) i9 
Vvt)T ( S 4 0 4 : y e s ) , m&T&.OftWitt^Jl' 
-TmX>hh)\'--72<7> J ft%Wnotzih. )V—72cr>)V 
-7 1 GHfc^FflSgfrlM 9)V®Lc 0=1 L/ 

c] £ff-#-f6 (S405) . ZLX. )V-72Z. 1 
— (M-/3) Mim^rthm^-rm 1 t (M-/3 + 

1 ) -M®*!!^ SfJ^P-Tm 2 k \th ( S 
406) „ 

[0070) "t LT. iW-7m 2 *«^S/P— 7"C& 

< S4 o 7 > . a^^-r 

m 2{4#a;U-7 , T(i : 5:V^T' (S407:no),5 
efjSfOlu^-Tm 1 kfi^-7-m 2^7'J7 
x v^Tft^£jfA~r^#ii«i:-r& (S4 09) . *L 
X , -e^iSSlCT - !)7i7 r prefetch ( A 

( i ) ) j £i¥A-f (S308). 

[007 1) 05 (c) ti, rU^x-y^-^Sr^AL 
tS07D ^7 A £ V — ^ 3 — K 4 > — y't^ L tz i> O 
1111(c) iZTrrtX 3C> PIS(a) ff>A,—7 

( 6 0 5 — 6 0 7 ) A*. (M-yS ) I°]£^?T-ri> 

B5i}£;p-r (624 — 626) t^O^/SlHl^lltT-r 
■Sf^;U-r ( 6 2 8—6 3 0 ) <7)2-olzftmZtlX . 
-?-<7)ra(C. 1E?'J#8«A (i)«7'j7i -y^HS" ( 6 2 
7) tftfA^fi-T^I.. 

[00 7 2) d^i^tC-f 7'J7i7m (6 

2 7 ) t^-^#5S (631) tfDiafcUgfrStl&Jl'-T" 

>h£ < . 7'J7i ■y-f-LfcT— ■S't^^r v v-a^j!^ 

lets. LiM7;K T-^Sr^^U^^T-'J 

t%h<r)X\ f - ^ 5 1 ^ t:7 'J 7 x 7 f f- 
* C75?"J#*^(C-^ -oXi^^t^o^ttfKc^. 

[ o o 7 3 ) . 3^510 8«3>am yujaa 

»'J<0*WJ{-*-^V^TUeBJ-ri.. 06 (a)li,3 
■tmiX'h&. ZZX'li. i25'J#^A ( i 1 ) (811) 



[0074)06 ( b ) fi. [5)0 ( a ) (OTv^MZ 
*tLT. =? W\M 510 8tfftf&-?&>l'-ym 1 1 0<9 
«lJ««**-rH-C*4. [IS ( a ) Wn/^iKIW 
-7*#4 0$>9. A— 7" (802 —8 1 2) if)V-7 
1 , ;U— 7* ( 8 0 3— 8 0 7 ) tf)V—72 . ^-7" ( 8 
0 4—80 6) a*^— 7*3. 7° (80 8 —8 1 0) 

[007 5) ;P-TlW7l'-7 , i&93gLSS&« 

r i i j . tftostistiRtt fioj , nm^-TM. * 

-7 r 2 j . r 4 j . iTiw/l'-7\ it@yP-7°ii. 
LjT*4. ylr-72 W-7lv 31 LSBBKi r i 

2j . mi&immz r 20j . pwu-t-ji ^-7° 

r3j , ffilu/P-T-Ji r&Lj . UW^-yii. fr-7 
r 4 j T'fc i. . 3 co;i/-r^ o S L^fi r i 

3j . ^OjlLOltJi r 3 0j , ftWl—7. WMr- 

-r. mwis-ya. ^~mi> r: 5rLj t»4. ^-7*4 

<7);p-7^0ML^St(i fi4j. i^03It[Hl^i r 4 
oj . rtwi—r. la/p-rijv^ffti f^rLj , a: 

M^-TJi:, /U— 7 r 2 j T'fc-i) . 
[00761 ;U-7-3ai/";P~7-4 <7)/P— 7 1 0 

rij k^.SOs ;P-7°2co;W-7 , l[UJ>^ , 9<7)f'S!l^ 
fi 1 ^ 7;l-5r ri50j ( = 5*30). IV— 7\<T>lV 

-7i\3\htz r )(7yfmm ! if i r-i ?>i>*. r 3040j 

( = 1 50*20+1 *40) kn#,LX^&. 

[0077) Z<7>£ o tc)V-7m. 1 1 0««5:»Tt 
3W«O10 8li WMttWUl>-7nt 

LT. T-lSrJRriajL (S204) % 7'ltcSt 
UV7h'/x77 l j7x7fMl&ff3 (S20 
5) . 

[0078) %<r>tzib. *&S*f*iE?'J#SBs k t 
T, A ( i 1 ) ^JROtiJt- (S3 0 2) . Lt3^ 

(S3 03) . ^^T'ti. L=l OOii-T^. Wz. & 
im%UV-7nX'foh)V—7 1 7& i firtfiO;l—7'7t)^A^ 

m^h (S304) . rui. rtii;i~ 7t LXti- 

—72, 4&^. SrtffllyJ^— 7X'\,ifj:\^(OX\ 

X. r'j7x y^^^#A^#aSSr*«>-5 (S3 

07). 

[0079) «fflW«E5U*!!gsT 
fohA ( i 1 ) £OilHU<0^-7\ -r^-i?. /1--74 5; 
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